
31 ; IS a 
 ED DOCUMENT 

Manual No.: 3-21 000-OPS-EMRG 
EM RADIOLOGICAL GUIDELINES Procedure No.: Table of Contents, Rev 7 

Effective Date: 04/07/95 
Organization: Environmental Management 

Page: 1 of 2 

Guideline 
!!k 

EMRG 1.0 

TABLE OF CONTENTS 
EM RADIOLOGICAL GUIDELINES 

Rev. Effective 
h D a t e  

4-M83-ER-OPS-EMRG-l .O - Environmental 
Management Radiological Guidelines for Organization 
and Responsibilities 1 02/09/95 

Gama Radiation Surveys 0 1 2/06/9 1 EMRG 1.1 

EMRG 1.2 Beta Radiation Surveys G 1 2/O6/3 1 

EMRG 1.3 Posting of Radiation Protection Requirements 0 12/06/91 

Personnel Contamination Monitoring 

Possible Inhalation Exposure 

0 12/06/31 

0 1 2/06/9 1 

EMRG 2.3 Wounds and Skin Contamination 0 12/06/91 

EMRG 3.1 Performance of Surface Contamination Surveys 0 1 2/06/9 1 

EMRG 3.02 4-B96-ER-OPS-EMRG-03.02 - Survey Requirements 
for Conditional and Unrestricted Use 0' 03/30/94 

This document is a complete revision of document 3-21 000-OPS-EMRG 3.2,RO. 

EMRG 3.5 Handling of Contaminated Dosimetry/Security Badges 0 12/06/91 

EMRG 6.1 Performance Test and Operational Checks for Ludlum 
Model 12-A, Model 12, and Model 31 Survey 
Instruments 0 1 2/06/9 1 

EMRG 6.3 Performance Checking and Operation of the Eberline 
SAC-4 Alpha-Scintillation Smear Counting 
Instrumentation 0 12/06/91 

EMRG 6.4 

e EMFIG 6.5 

Performance Testing and Operation of the Eberline 
BC-4 Beta Smear Counting Instrumentation 0 12/06/91 

Use of the Bicron Frisk-Tech with the A-100 and 
B-50 Detectors 0 1 2/06/9 1 



ROCKY FLATS PLANT Manual No.: 3-21 000-0 PS-E  M R G  
EM RADIOLOGICAL GUIDELINES Procedure No.: Table of Contents, Rev 7 

Effective Date: 04/07/95 
Organization: Environmental Management 

Page: 2 of 2 

Guideline 
h m 

Rev. Effective 
h D a t e  

EMRG 6.6 Use of the Bicron Fidler (Field Instrument for the 
Detection of Low-Energy Radiation) 0 12/06/91 

94-DMR-ERM-0012 Modification to Reflect Actual Field Work 0 01 125194 

*EMRG 6.7 4-P12-ER-OPS-EMRG-6.7 - Performance Checking 
and Operation of Ludlum Smear Counting 
Instruments 0 04/07/95 

EMRG 9.1 Respiratory Protection Requirements and Pcsting 0 1 2/06/9 1 

EMRG 10.1 Radiological Deficiency Reporting Program 0 1 2/06/9 1 



PAGE 1 of 16 

Rocky Flats Environmental Technology Site 
4-Pl2-ER-OPS-EMRG-6.7 

REVISION 0 

PERFORMANCE CHECKING AND OPERATION OF 
LUDLUM SMEAR COUNTING INSTRUMENTS 

APPROVED BY: 

Environmental Operrrlioris Management 

D:itn M;l;inngemenl and Reportitif Services 

DOE RFFO/ER Concurrence 011 file: 0 yes D NO ~ N A  

0 Environmental Prolcction Agency Approv;rl Rcceivcd: 0 Yes 0 No ca/NA 

Responsible 0rg;iniznlion: Environmenl;\l Reslornlion Prozrnm Division Effective Date: 

CONCURRENCE BY THE FOLLOWING DISCIPLINES WILL BE DOCUMENTED IN THE PROCEDURE 
HISTORY FILE: 
Data Management & Reporting Services 
Environmental Operations Management 
Radiological Health and Engineering 
Industrial Hygiene, 

USE CATEGORY 3 

ORC review not required 

The following have hcen incorpowted i n  (his revision: 
94-DMR-001669 

0 Periodic revicw frcclucncy: 3 y c ~ s  froin Ihc ellcclivc date 



PERFORMANCE CHECKING AND 4-P12-ER-OPS-EMRG-6.7 
OPERATION OF LUDLUM SMEAR REVISION 0 
COUNTING INSTRUMENTS 3/1/95 PAGE 2 OF 16 

LIST OF EFFECTIVE PAGES 
Pages Effective Date Change Number 

0 

1-16 

TOTAL NUMBER OF PAGES: 16 



PERFORMANCE CHECKING AND 
OPERATION OF LUDLUM SMEAR 

4-P 12-ER-OPS-EMRG-6.7 
REVISION 0 

COUNTING INSTRUMENTS 3/7/95 PAGE 3 OF 16 

TABLE OF CONTENTS 0 
Sect ion m 

TITLEPAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
LIST OF EFFECTIVE PAGES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

1 . PURPOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

2 . SCOPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

3 . OVERVIEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

4 . RESPONSIBILITIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
4.1 Envirorunenlal Restoration Health and Salcty Specialist (HSS) . . . . . . . . . . . . . . . . . . . . . . . .  5 

5 . LIMITATIONS AND PRECAUTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

6 . PREREQUISITES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

7 . INSTRUCTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
7.1 Ludluiri Models 1000. 2000. and 2929 Alpha Background Count Rate 7 * . . . . . . . . . . . . . . . .  
7.2 Ludlum Models 1000. 2000. and 2929 . Alpha Perfonnance Check 
7.3 Ludlurii Models 2000 and 2929 . Beta Background Count Rate 
7.4 Ludluiii Models 2000 and 2929 . Beta Perfonnance Check 
7.5 Operation of Ludlum Models 1000 . 2000 . and 2929 . Alpha-Scinlillat ion 

7.6 Operation of Ludluni Models 2(X)O and 2929 . Beta Smear Counting Instruments . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  8 
10 
11 

. . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

Counling I n s t r u n ~ e ~ ~ ~ s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 

7.7 Servicing Of Counting Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
14 

8 . RECORDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

9 . REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 

APPEND1 CES 

APPENDIX 1. Inshuinent Pe~l'o~inance Check Log . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 



PERFORMANCE CHECKING AND 
OPERATION OF LUDLUM SMEAR 

4-P12-ER-OPS-EMRG-6.7 
REVISION 0 

COUNTING INSTRUMENTS 3 PI95 PAGE 4 OF 16 

1. PURPOSE 

This procedure provides the requireiiients for perforniance testing and operation of the 
Ludlum models IO00 and 2000 with the 43-10 detector alpha scintillation smear counting 
instruments, the Ludlum model 2000 with the 44-1 probe, and the alpha and beta channels 
of the Ludlum model 2929 with thc 43-10-1 dual detector. 

This procedure implements 1 he requirements of the following: 

DOE/EH-O256T, Radial ion Control Manual 

. DOE Order 5400.5, Radiation Protection of the Public and the Environment 

2. 

3. 

SCOPE 

This procedure applies to thc Rocky Flats Environmental Technology Site subcontractors 
involved in the preparation, atlininistration, execution, and modification of radiological 
gu i d ancc . 

This procedure addresses thc tollowing topics: 

Ludluni Models 2000 and 2929 - Beta Perfoniiance Check 

Ludluiii Motlcls 1000. 2000, and 2929 - Alpha Background Count Rate 

Ludlum Models 1000. 2Oi)O. and 2929 - Alpha Performance Check 

Ludluni Models 2000 and 2929 - Beta Background Count Rate 

9 Servicing of Counting Instruments 

Operation of the Alph;i-scintillation counting instrument 

This revision is a total rewrite and revision bars are omitted. 

Opcration of thc Bcta Smcar Counting Instrument 

OVERVIEW 

Ludlum smear counters arc intended to quantify removable alpha and betdganiiiia 
contamination. The Ludlum Models 1000 and 2000 are used for alpha counting while the 
Model 2929 has the ability to count both alpha and beta/ganiiiia. 

The Ludlum Model 1000 is an alpha scintillation smear counting instrument. The Model 
1000 opcrales on 1 IO VAC linc powcr and is intendcd for stationary laboratory usage only. 

The Ludluni Modcl 2000 I S  ;I sclf-contained counting instrument designed for operation 
with scintillation, proportional, or G-M detectors. I t  is powered by four D cell batteries or 
110 VAC line powcr. A battery charger is built in for rechargeable cells. The unit is 
conipletc with a voltage-sensitive prcamplifier, linear amplifier, electronic tinier, and 
detector high-voltage power supply. Model 2000 is intended for field or laboratory use. 
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3. OVERVIEW (continued) 
m 

The Ludluni Model 2929 is a Dual Channel Scaler designed for use with “Phoswich” or 
proportional detectors. A pulse height analyzer is employed to provide information to the 
two independent counters. Model 2929 is powered by 110 VAC and has a 6-digit front 
panel LED readout and a click pcr event audio with voluriie control for each of the two 
channels. The Model 2929 is intended for laboratory use only. 

4. RESPONSIBILITIES 

4.1 Environmental R e m  ation Health and Safetv SDe M i s t  (HSS) 

Perfornis background count rate determinations for Ludluni Models 1000, 2000, and 2929 
prior to operation in accordance with Section 5.1, Ludluni Models 1000, 2000, and 2929 - 
Alpha Background Count Ratc. 

Perfornis alpha perfcmiance checks for Ludlum Models 1000, 2000. and 2929 prior to 
operation in accordance with Section 5.2, Ludlum Models 1000, 2000. and 2929 - Alpha 
Perforniance Chcck. 

Perfomis beta background count rate dctcniiinations for Ludlum Models 2000 and 2929 
prior to operation i n  accordancc with Section 5.3, Ludlum Model 2929 - Beta Background 
Count R m .  

Perfonns beta perforniance checks for Ludluni Models 2000 and 2929 prior to operation 
in accordance with Section 5.4. Ludluni Model 2929 - Beta Perfonnance Check 

Ensures calibration facilities nieet the requirements of American National Standards 
Institute (ANSI) N323- 1978, Radiation Protection Instruiiientation Test and Calibration, for 
instrumcnts not calibrated on sitc. This may be satisfied by the calibration sheet statement 
that thc lab nicets ANSI N323-1978. 

Conipleles Appendix 1, Instrument Pcrfoniiance Check Logs after the pre-operational 
perforniance, or background count rate checks. 

Refers servicing of counting instruments to certified calibration facilities, the equipment 
vendor, or equipnient owncrs when servicing is required. 

Deterniincs contamination by counting smears taken in  accordance with 
3-PI I-ER-OPS-EMRG-3.1. Perforniance of Surface contamination Surveys. 

Ensures that all personncl, including subcontractors, are [rained and qualified to perform 
the duties, tasks, and rcsponsibilities dcscribcd in this procedure. 

Ensures that all corc and Enviromcntal Restoration Program Division specific training has 
been completed and documcnlcd, and that copics of all documentation have been 
forwarded to thc Environnicntal Restorat ion Program Division training Files. 
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5. LIMITATIONS AND PRECAUTIONS 

Prior to use of counting instruments on each shift, the average background count rate 
shall be detemiined and perfonnance test conducted. 

Calibration sticker shall be verified to be current before the operation of each 
ins t rumen t . 

Caution must be observed in order to prevent contamination of instruments while 
placing smears in the counlcr. 

Prior to USC, ensure that all necessary source checks have been perfomled. 

Equipment wanii up timcs required by the manufactures’ specifications shall be niet 
prior to use. 

9 

6. PREREQUISITES 

Verify by visual inspection that the calibration due date of the instrument being used 
has not expired. 

IF the calibration due datc has passed, 
THEN refer the instruiiicnl to a cerlified calibration facility, the equipment vendor, or 
the owner for servicing. 

Inspect the instrument for any physical damage that could affect its operation. 

IF instrument is found to have physical damage that could affect its operation, 
THEN: 

[A] 

[ B ]  

[C]  obtain another instrunient 

[ D] go to step [ I ]  abovc 

Obtain the latest Instrument Perfoniiance Check Log for the instruments to be used, 
or make a copy of Appendix 1. Instrument Perfoniiance Check Log. 

This fomi will be used to record the perfoniiance check for the equipment being 
used. 

notify Ihe Subcontractor Site Safety Oflker (SSO) 

reniove the inslruinent l’rom service 
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7.  INSTRUCTIONS 
0 

7.1 m Mydels 1- and 3929 - -d Count Rate 

HSS 

[ 1 ] 

[Z]  

Verify that all prerequisite aclions have been completed. 

Record the following infomiation, for the instrument being used on the Instrument 
Pcrfoniiance Check Log: 

. Type 

Serial number (#) 

Calibration due (date) 

[ 3 ] IF a Ludlum Model 2000 instrumcnt is being used, 
THEN perfonu a battery chcck. 

Ensure that instrument power has been turned on for a minimum of 10 niin. before 
use. 

141 

[SI Open the sample drawcr and carclully wipc the top of the drawer and planchet area 
using cotton swabs or KimwipcsLhj iiioibleiied wit11 alcohol. 

Place a clean smear on the sample tray with tweezers ensuring the sniear remains flat 
in the saniple tray. 

Close and lock the drawcr to thc sample tray. 

Set the control switchcs of the counter as follows: 

[ 61 

[ 7 ] 

[ 81 

[A] Set POWER to ON. 

[B]  

[ Cl 

Set MINUTE to 1 minute. 

Set MULTIPLIER to the x I O  position. 

[D]  Set COUNT MODE to thc TIMED position. 

[ 9 ] Press S T A R T m S E T .  

The counting lanip will illuminatc. 

[ I O ]  Dctemiine the average background count rate by dividing the total count by 10. 

[ 1 I ]  IF the avcruge background count rate is lcss than I count per minute (cpin), 
THEN record the valuc i n  Ihc Background Count Rate column of the Instrument 
Perloniiance Check Log. 

[ 121 Record the time that the background count rate was taken in the space provided on 
Instrument Perlomiance Check Log. 
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7.1 Ludlum Models 1000, 2000, and 2929 - Alpha Background Count Rate (continued) 

HSS 

[ 131 IF the first average background count rate is equal to or greater than 1 cpm, 
THEN repeat Steps 161 through [ 131. 

[ 141 IF the second average background count rate is equal to or  greater than 1 cpm, 
THEN do NOT use the instrument and notify the Environmental Restoration 
Subcontractor Site Safety Officer (SSO). 

7.2 Ludium M o m  1 0 0 0 . 2 0 0 0 . d n d 9  ' 3 3  Aloha P e r f o r m c e  C&& 

Ensurc that an alpha background count rate has been deteniiined in accordance with 
Section 7.1. 

Obtain a National Institute of Standards and Technology (NIST) certified Th-230 or 
Pu-239 alpha source for Ihc pcrfoniiance of the Alpha Perfonnance Check. 

Verify that the sourcc has ;I current calibration label. 

Ensurc thal the sourcc valuc is greatcr than IS00 disintegrations per minute (dpm). 

Rccord the lollowing inlomiation. for lhe source being used, on the Instrument 
Perloniiance Check Log: 

Isotopc 

- Identification (ID) number (#) 

Certified activity (dpm) 

IF a Ludlum Model 2000 inslrunient is being used, 
THEN perforni a batlery chcck. 

Ensurc that inslrunicnt powcr has bcen turned on for a minimum of 10 min. before 
use. 

NOTE The nlplia so i i iw  w he plnced i r t  the sample dim)ei* with the source activity 
side up. 

[ 81 Opcn the sample drawer and carefully place the alpha source, with the source activity 
side up, in the middle o f  the sample holder. 

Closc and lock {tic s m p l c  drawer. [ 91 
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7.2 Ludlum Models 1000, 2000, and 2929 - Alpha Performance Check (continued) 

HSS 

[ 101 Set the conlrol switches as I'ollows: 

[ A ]  Set POWER lo ON. 

[ B ]  Set MINUTE to I riiinulc. 

[C] 

[D]  

[ 1 I ]  Press STARTBESET aiid 11ic counting lamp will illuminate. 

Set MULTIPLIER I O  the X I  position. 

Set COUNT MODE 10 Ihc TIMED position. 

[ 121 W H E N  Lhc counting I m p  is 110 longer illuniinaled, 
T H E N  record the cpiii on the Inslrument Perfomiance Check Log. 

[ 131 Delennine the percent error ol' Ihc observed counts coinpared to the source standard 
value per the follow in^ IOniiula: 

Error = Icnm / efl'icicncv) - Certified Activilv (dpm) x 100 
Ccrlilicd Activity (dpin) 

Efl'iciency is obraincd I'roiii llic iiislrumcnt calibration certification sheet. 

[ 141 Record the pcrcenl error on Ihc Instrument Perfoniiance Check Log 

[IS] Review the results of  thc Instruiiient Perfomiance Check prior to use each shift. 

[ 161 Verify the percent error is within Ihc f 20% range. 

[ 171 IF the percent error falls outside the f 20% range, 
THEN: 

[ A ]  do N O T  use thc instrunicnt 

[ B  J notify the SSO 

[ 181 Remove the source from the sample holder. 

[ 191 IF no other source checks are being pcrfomied at this time, 
T H E N  return the source to the designated storage location. 
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7.3  lum Models 2000 and 7979 Beta f)ac @round Count R& 

HSS 

[ 1 ] 

[ 21 

Verify that all prerequisitc ;iclions have been completed. 

Record the following inl~oniia~ion, lor the instruirient being used, on the Instrument 
Performance Check Log: 

Type 

Serial number (#) 

9 Calibration due ( t l ~ t c )  

IF ;I Ludlum Modcl 2(K)O in<lruiiicnt is being used, 
T H E N  perlorin a ballcry cticck 

Ensure that instruincnt power ha\ been turned on for a niinimum of 10 min. before 

[ 3 ]  

[4] 
use. 

(51 Open the samplc drawer and carclully wipe the top of the drawer and planchet area 
using cotton swabs or k i r i i w i p  riioistened with alcohol. 

Placc a clean sinear oii ttic \aiiiplc tray with tweezers ensuring the smear remains flat 
in the sample tray. 

Close and lock the drawer Io tlic saiiiple tray. 

Set the control switchc\ 0 1  t t ic counter as follows: 

161 

[ 7 )  

[ 8 ]  

[ A ]  Sct POWER to ON. 

[B] 

[C]  

Set MINUTE to IO niinulcs. 

Set MULTIPLIER to the x l  position. 

[D]  Set COUNT MODE to ttic TIMED position. 

[ 91 Press START/RESET ttic counting lamp will illuminate. 

[ 101 Dctcrniinc thc averagc background counl rate by dividing the total counts by 10. 

[ I 1 1  IF the background count rate is bctween 50 and 125 cpiii for model 2929 
O R  bctween 20 and 70 cpm for iiiodcl 2000, 
T H E N  record the value in the Background Count Rate column on Appendix 1. 

[ 121 Record the time of the background determination in the space provided on the 
Instrument Perfom) ance Chcck Log. 

[ 131 I F  the background count rate is outsitlc thc range of SO to 125 cpm for model 2929 
or< 20 10 70 cplll I'or Inodci 2ooo. 
THEN rcpcnt Stcps [ ( I ]  through I121 
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7.3 @ Ludlum Models 2QQf) and 29 29 I Beta R a & p  round Count Rate 

HSS 

[ 141 IF the background count ralc is outside the range of SO to 125 cpm for model 2929 
OR 20 to 70 cpm for model 2000 after repeating Steps [6] through [ 121, 
THEN: 

[ A ]  do NOT use the instrument 

[B]  notify the SSO 

7.4 b d l u m  Models 2000 and 2929 - 1  Retn Perfyrmance Che & 

HSS 

[ I ]  Ensure a bela background count rale has been dclem~ined in accordance with 
Section 7.3. 

[ 2 ]  Obtain a NIST cerlificd SrY-90 beta source or another source approved by 
Radiological Health and Engineering for the lnst rumen1 Perfoniiance Check. 

Verify the source has a current calibration label. [3]  

j4] Record thc following infomiation. ?’or thc source being used, on the Instrunlent 
Perl’omiance Check Log: 

Identification (ID) nunibcr (#) 

Certified activity (DPM) 

[SI IF a Ludlum Model 2000 instrument is being used. 
THEN perfomi a battery check. 

Ensure that instrumenl powcr has been turned on for a iiiinimum of 10 min. before 
use. 

Open the sample drawcr and carefully place the beta source in the middle of the 
sample holder with the activity side up. 

[ 6 ]  

[ 7 ]  

[ 81 Close and lock the saniplc drawcr. 

[ 9 ]  Set the control swilchcs as follows: 

[A] Set POWER to ON. 

[ B ]  Set MINUTE to 10 niinutes. 

[ C] 

[ D] 

Scl MULTIPLIER lo the x 1 position. 

Set COUNT MODE lo Ihc TIMED posilion. 
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7.4 Ludlum Models 2 0  and 2929 - Beta Performance Check (continued) 

HSS 

[ 101 Press STARTBESET. 

The counting lamp will illuminate. 

[ 111 WHEN the counting lamp no longer illuminates, 
THEN record the cpm in the Source Count Rate column in the Instruinent 
Perfoniiance Check Log. 

[ 121 Detcnnine the percent (%) error of the observed counts compared to the source 
standard value per the following foniiula: 

% Error = Icnm / efficiency) - Certificd Activitv (dpni) x 100 

Certilicd Activity (dpm) 

Efficiency is obtaincd from the inslruiiient calibration certification sheet. 

[ 131 Record the percent error on the Instrument Perfoniiance Check Log. 

[ 141 Review the Inslruiiient Perfoniiance Check Log each shift. 

[ 151 Verify that the pcrccnt error is within the f 20% range. 

[ 16)  IF the percent error I’dls outside the k 20% range. 
THEN: 

[A] notify Ihc SSO 

[B]  

[ 171 Remove the source from the sample holder. 

do NOT use the instrument 

[ 181 IF no other source checks are being pcrfoniied at this time, 
THEN return the source to the designated storage location. 

7.5 
J-s 

HSS 

[ 1 ] 

[ 2 ]  

Verily that a11 prercyuisitc actions have bccn completed. 

IF a Ludlum Model 2000 instrument is being used, 
THEN perfonii a battery check. 

Ensurc thal  instrument power has becn tunicd on for a minimum of 10 min. before [3] 
11 sc . 

[ 4 1 Ensurc thal thc alpli;i couiiicr has bccn source checked for the day that i t  is being 
uscd. 
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7.5 0 Operation of Ludlum Models 1000, 2000, and 2929 - Alpha-Scintillation Counting 
Instruments (continued) 

HSS 

NOTE Oiic niiii. coiiiits M i i l l  hiJ ohtciiried for. rwitirie sniear' courtts urtless Q lortger 
coiiiit time is dirwterl h y  the SSO or Radiologicnl Erigirieeriiig. 

[SI Set the control switches of the counter as follows: 

[A ]  Set POWER to ON. 

[B]  

IC] 

[ D]  

Set MINUTE to 1 niinutc. 

Sct MULTIPLIER to the X I  position. 

Set COUNT MODE to tlic TIMED position. 

[ 61 Pull the sample drawer open until  l'ully cxtcnded and place the smear to be evaluated 
in the center of the saniplc holder. activity side up. 

Ensure that thc s~umplc is ;IS flat ;is possiblc to prevent contamination of the detector 
window . 

[ 71 

[ 81 

[ Y J Press STARTBESET. 

Carefully close and lock the saniplc drawer. 

Tlic instrument will count lor the prcsct time. At the end of the count tiiiie, the 
instrument readout will display gross counts. 

[ 101 Record the cpm and all required infonnation on thc Alpha and Beta-Gamma 
Contamination Survey Fonn in accordance with 3-PI I-ER-OPS-EMRG-3.1, 
Pcrl'onuance of Surface Contanlination Surveys. 

[ 1 1  1 Open the saniple drnwcr and dispose of the sniear into an appropriate waste 
receptacle. 
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7.6 M o m  2000 m d  2929 - Beta S m  CountingrumentS 

HSS 

[ I ]  IF a Ludluni Model 2000 instrumcnt is being used. 
THEN perfomi a battery check. 

Ensure that the instrument has been turned on for a minimum of 10 min. before use. (21 

[ 3 ]  

NOTE 

Ensure that the dual counter has been source checked for the day that it is being used. 

Otic niitr. cmtrts Mill he ohtoitred for  routine sniear counts utiless a longer 
coiitit tinre is diwcred hy the SSO o r  Radiological Etigineeririg. 

[ 4 ]  Set the control swilchcs of the counter as follows: 

[A] Set POWER lo ON. 

[B]  Set MINUTE to I niinulc. 

[ C ]  

[ D ]  

Pull the sample drawer opcn until fully cxctended and place the siiiear to be evaluated 
in the center of' the samplc holder. aclivity side up. 

Ensure the sample is as ilat as possible to prevent contamination of the detector 
window. 

Sct MULTIPLIER to [tic x 1 position. 

Set COUNT MODE to the TIMED position. 

[SI 

[ 61 

171 

[ 8 ] Press STARTKESET. 

Carefully close and lock the sample drawer. 

The instrument will count lor the preset time. At the end of the count time, the 
instrument readout will display gross counts. 

Dcteniiine the dpm value for the smear using the following fomiulas: 

[ A ]  

(91 

cpiii (net) = cpm gross - cpm background 

[ B ]  dpm = cniii (net) 
ins t rum en1 e fli cicnc y 

[ IO] Record the dpm SIIIC;II' value and all inli)nnation on the Alpha and Beta-Gamma 
Contaniinalion Survey Fonn in accordance with 3-P1 1-ER-OPS-EMRG-3.1. 

[ 111 Open the sainplc drawer and dispose of the smear into an appropriate waste 
receptacle . 

[ 121 Repeat Steps [ 4 ]  through [ I11 for a11 smears to be counted. 
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. .  7.7 vicina Of Co-ruments 

HSS 

[ I ]  Ensure that any calibration facility meets thc requirements of American National 
Standards Institutc (ANSI) N323-1978, Standard for radiation protection 
instruiiicnlation test and calibration procedurc. 

Refer servicing of counling instrunients to any of thc following facilities: 

A certified calibration facility 

[ 2 ]  

The equipiiient vendor 

The equipment owner 

8. 

9. 

RECORDS 

Managcnicnl o f  all records is consistcnt with 1 -77000-RM-001, Records Management 
Guidancc tor Records Sourccs 

HSS 

[ 1 ] Ensure that the original and onc copy of the following quality-related records, as 
appropriate. are transmitted to the Environmental Restoration Program Division 
Project File Center i n  accordancc with 2-G18-ER-ADM- 17.01, Records Capture and 
Transmit tal: 

Instrunient Perlbmiancc Check Log 

. Alpha and Bcta-Gama Contamination Survcy Fomi 

Submission of record copics lo Ihc Environmcnlal Restoration Program Division Project 
File Center salisfics Adniinislrativc Rccords rcc]uircmcnts in accordance with 3-21000- 
ADM- 17.02, Adniinistrativc Records Screening and Processing. 

There are no nonquality records generated by this procedure. 

REFERENCES 

American National Standards Institulc (ANSI) N323- 1978, Radiation Protection 
Instrunient ation Tcst and Calibration 

DOE/EH-025 6T, Radi ;il ion Conl rol Manual 

DOE Ordcr 5400.5, Radiation Prolcction of thc Public and the Environnient 

DOE Orclcr 5480.1 1 ,  Radiation Protcclion for Occupational Workers 

1 -77000-RM-00 1, Records Managcnicnt Guidance for Records Sources 

3-PI 1 -ER-OPS-EMRG-3.1, Pcrfomiancc of Surface Contamination Surveys 

2-GI 8-ER-ADM- 17.01, Records Capturc and Transmittal 

3-21000-ADM- 17.02, Ad1iiinistr;itivc Rccords Scrccning and Processing 
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1.  P URP 0 S E 

This procedure provides the requirements for perfomiance testing and operation of the 
Ludlum models IO00 and 2000 with the 43-10 detector alpha scintillation smear counting 
instruments, the Ludluiii model 2000 with the 44-1 probe, and the alpha and beta channels 
of the Ludluiii model 2929 with the 43- 10- 1 dual detector. 

This procedure impleinents the requirements of the following: 

DOE/EH-O256T, Radiation Control Manual 

DOE Order 5400.5. Radiation Protection of the Public and the Environment 

2. 

3 .  

SCOPE 

This procedure applies to the Rocky Flats Environmental Technology Site subcontractors 
involved i n  the preparation, administration, execution, and modification of radiological 
g u i dance. 

This procedure addresses thc following topics: 

Ludluiii Models 1000, 2000. and 2929 - Alpha Background Count Rate 

Ludluiii Models 2000 and 2929 - Beta Perfomiance Check 

Luc!luni Models 1000. 2000, and 2929 - Alpha Perfonnance Check 

Ludlum Models 2000 a i d  2929 - Beta Background Count Rate 

Servicing of Counting Instruments 

9 

9 

0 pe r;i t i on of the AI p ha - sc in t i I I a t i on count ing i ns t ru ni eii t 

Operation oi the Beta Sniear Counting Instrument 

This revision is a total rewrite and revision bars are omitted. 

OVERVIEW 

Ludlum smear counters are intended to quantify reniovable alpha and beta/gamma 
contamination. The Ludlum Models 1000 and 2000 are used for alpha counting while the 
Model 2029 has the ability to count both alpha and beta/gamma. 

The Ludluiii Model I O 0 0  is an alpha scintillation smear counting instrument. The Model 
1000 opcratcs on 1 IO VAC line power and is intended for stationary laboratory usage only. 

The Lutiluni Model 2000 IS a self-contained counting instruinent designed for operation 
with scintillation, proportional, or G-M detectors. 11 is powered by four D cell batteries or 
110 VAC line power. A battery charger is built in for rechargeable cells. The unit is 
coriipletc with a voltage-sensitive preamplifier, linear amplifier, electronic timer, and 
detector high-voltage power supply. Model 2000 is intended for field or laboratory use. 
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3 .  OVERVIEW (con tin u ed) 0 
The Ludluni Model 2929 is a Dual Channel Scaler designed for use with "Phoswich" or 
proportional detectors. A pulse height analyzer is employed to provide information to the 
two independent counters. Modcl 2929 is powered by 110 VAC and has a 6-digit front 
panel LED readout and a click per event audio with volume control for each of the two 
channels. The Model 2929 is intended lor laboratory use only. 

4. RESPONSIBILITIES 
* .  4.1 FJnvironmental Restoration Health and s;afetv SDecialist (HSS1 

Perfomis background count rate dcleniiinations for Ludlurn Models 1000, 2000, and 2929 
prior to operation in accordance with Section 5.1, Ludlum Models 1000, 2000, and 2929 - 
Alpha Background Count Rate. 

Perfornis alpha perfonnance chccks for  Ludlum Models 1000, 2000. and 2929 prior to 
operation in accordance with Section 5.2, Ludluni Models 1000, 2000, and 2929 - Alpha 
Pcrfoniiance Check. 

Perfomis beta background count ratc deteniiinations lor Ludlum Models 2000 and 2929 
prior t o  operation i n  aCCordill1cc with Section 5.3, Ludlum Model 2929 - Beta Background 
COUIII Rille. 

Perfomis beta perfomiance cticcks for Ludlum Models 2000 and 2929 prior lo operation 
in accordance with Section 5.4, Ludluni Modcl 2929 - Beta Perfomiance Check 

Ensures calibration facilities niect the requirements of American National Standards 
Institute (ANSI) N323- 1978, Radiation Protection Instrumentation Test and Calibration, for 
instruments not calibrated on site. This may bc satisfied by thc calibration sheet statement 
that thc lab mccts ANSI N323-1978. 

Completes Appendix 1 ,  Instrument Pcrforniance Check Logs after the pre-operational 
perfonnance. or background count rate checks. 

Refers servicing of counting inslrunienls to certilied calibration facilities, the equipiiient 
vendor: or cquipnient owners when servicing is required. 

Deterniincs contamination by counting sniears taken in accordance with 
3-Pl l-ER-OPS-EMRG-3.1. Perfonnancc of Surface Containination Surveys. 

Ensures that all personnel, including subcontractors, are trained and qualified to perforni 
the duties. tasks. and rcsponsibilitrcs described i n  thi( procedure. 

Ensurcs that all core and EnvlroIilcntid Restoration Program Division specific training has 
been coniplcted and docunicntcd, and that copies of all documentation have been 
fonvardcd to the Envircmiiicnlal Kcslorat ion Program Division training Files. 
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5. LIMITATIONS AND PRECAUTIONS 

Prior lo use of counting inslrumenls on each shift, the average background count rate 
shdl be deteniiined and performance test conducted. 

Calibration sticker shall be verified to be current before the operation of each 
instrument . 

Caution iiiusl be observed in order to prevent contamination of instruments while 
placing siiiears in rhe counlcr. 

Prior to use, cnsure thal all necessary source checks have been perfonned. 

Equipment wanii up tinics rcquircd by the manufactures' specifications shall be met 
prior to use. 

6. PREREQUISITES 

Verily by viwal iiiqwclion Ihal llie calibration due dale of rhe insrrument being used 
ha \  no1 expired. 

I F  the calibration due diilc !!:i\ p:!\\cd, 
THEN refer the inslruincnt lo  a ccrlified calibralion facility, the equipment vendor, or 
the owner for servicing. 

Inspect the instrument for any physical damage Ihat could affect its operation. 

I F  instrumenl is found lo have physical daiiiage that could affect its operation, 
THEN: 

[ A ]  

[BJ 

[C] obtain another inslruiiienl 

[D]  go to step [ 11 abovc 

Obtain the latesl Inslrumcnt Perfoniiance Check Log for the instruments to be used, 
or make a copy of Appendix 1, Instrument Perfoniiance Check Log. 

This fonn will be uscd to record [he perfonnance check for the equipment being 
used. 

notify lhc Subconlrxtor Silc Safety Officer (SSO) 

reiiiove Ihc inslrumenl froni service 
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7. INSTRUCTIONS 
7. I a , a  Rate 

HSS 

[ 1 ] 

[ 2 ]  

Verify that all prerequisite actions have been conipleted. 

Record the following infomiation, for the instrument being used on the Instrument 
Pcrfoniiance Check Log: 

Type 

= Serial number (#) 

Calibration due (dale) 

IF a Ludlum Model 2000 instru~ncnl is being used, 
T H E N  perfomi a battery chcck. 

Ensure that instrument power has becn turned on lor a niininiuin of IO niin. before 

[ 31 

[ 4 ]  
use. 

[SI Open thc saniplc drawer and carefully wipe the lop of the drawer and planchet area 
using cotton swabs or Kiinwipes(h’ ~noistcncd with alcohol. 

Place a clean smear on the sample tray with tweezers ensuring the smear remains flat 
in the sample tray. 

[ 61 

[ 7 ]  

[ 81 

Close and lock the drawer to the sample tray. 

Set the control switches of‘ (he counter as follows: 

[ A ]  Set POWER to ON. 

[B]  

[C] 

Set MINUTE to 1 niinutc. 

Set MULTIPLIER to the x l 0  position. 

[ D] Sct COUNT MODE lo lhc TIMED position. 

[ 91 Press STARTRESET. 

The counting lainp will illuminate. 

[ 101 Deterniine the average background count rate by dividing the total count by IO. 

[ 1 1 ] IF the avcrrtgc background count rate is lcss than 1 count per tuinute (cpm). 
T H E N  record the valuc in  thc Background Count Rate column of the Instrument 
Pcrforiiiance Check Log. 

[ 121 Record the time that the background count rate was taken in the space provided on 
in st ruin en^ Pcrfomiancc Check L o g  
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7.1 Ludlum Models 1000, 2000, and 2929 - Alpha Background Count Rate (continued) 

HSS 

[ 131 IF the first average background count rate is equal to or greater than 1 cpm, 
THEN repeat Steps 161 through [13]. 

[ 141 IF the second average background count rate is equal to or  greater than 1 cpm, 
THEN do NOT use the instrunlent and notify the Environmental Restoration 
Subcontractor Site Safety Officer (SSO). 

7.1 Ludlum M o w  1000. 29 - -Performancehe& 

HSS 

[ 1 1  Ensurc that an alpha background count rate has been detennined in accordance with 
Section 7.1. 

[ 2 ]  Obtain a National Institute of Standards and Technology (NIST) certified Th-230 or 
Pu-239 alpha source for the pcrfonnance of the Alpha Perfonnance Check. 

[ 3 ]  

14 J 

[ 5 ] 

Vcrify that the sourcc has a current calibration label. 

E!isurc t l i i  the sourcc valuc is grcatcr than 1500 disin:cgrations per minute (dpni). 

Record the tollowing inlom~atiorl. lor the source being used, on the Instrument 
Perfonnance Check Log: 

Isotope 

Identification (ID) nuniber (#> 

Certified activity (dpm) 

IF a Ludlum Model 2000 instrument is being used, 
THEN perlonii a battcry chcck. 

Ensure that instruincnt powcr has bcen turncd on for a miniinurn of 10 inin. before 

[ 6 ]  

[ 71 
use. 

NOTE The nlphn s o i i i ~ e  lie plnced i i i  the saniplc d im~e i .  with the source activity 
side up. 

[ 8 )  Open the sample drawer and carcfully placc the alpha source, with the source activity 
side up, in the middle of the sariiple holder. 

[ 9 j Closc and lock the siumplc drawer 
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7.2 Ludlum Models 1000,2000, and 2929 - Alpha Performance Check (continued) 

HSS 

[ 101 Set the control switchcs as follows: 

[ A ]  Set POWER lo ON 

[B] 

[C] 

Set MINUTE to 1 minulc. 

Set MULTIPLIER to the X I  position. 

[D]  

[ 1 1 ] Press STARTEESET and ltic counting lanip will illuniinale. 

Sct COUNT MODE to the TIMED position. 

[ 121 W H E N  thc counling lanip is no longer illuniinatcd, 
T H E N  record the cpm on thc Inslrunient Perfonnance Check Log. 

[ 131 Detenninc thc percenr error of thc observed counts compared to the source standard 
value per the following fon!!u!a: 

%I Error = (cnm / elficicncv) - Certified Aclivilv (dnni) x 100 
Cci-tilied Activily (dpiii) 

El'l'i c i eii c y is o ht ai n cd l'ro 1 1  i I h c i 11 sl rum c nt c a1 i brat ion c e II i i? c at i on sheet . 

[ 141 Rccord lhe pcrceiit crror on Ihc Instrumcnt Perfomiance Check Log. 

[ IS] Rcview Ihc results of' thc Inslruiiicnt Perfoniinnce Check prior to use each shift. 

[ 161 Verify the pcrcent error is within Ihe f 20% range. 

[ 171 IF the percent error fdls oulside thc f 20% range, 
THEN: 

[ A ]  do N O T  use [tic inslrunicnl 

[ B ]  notify the SSO 

[ 181 Reniove the sourcc from Ihc saiiiple holdcr. 

1191 IF no other source chccks are bcing perfoniied a1 this time, 
T H E N  return lhe sourcc to lhc designated storage location. 
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7.3 

Verify that all prereyuisilc actions have been completed. 

Record the following infomiat ion, for the instrument being used, on the Instrument 
Pcrfonnance Check Log: 

Type  

Serial number (#) 

Calibration duc (dalc) 

IF  a Ludluin Model 2000 instrunicnl is bcing used. 
THEN pcrforni a battcry chcck. 

Ensure that instrunient powcr has been tunicd on for a minimum of 10 min. before 
USC. 

Opcn tlie sample drawcr and carefully wipe the top of the drawer and planchet area 
using cotton swabs or kimwipcs moistened with alcohol. 

Piacc ;I cleaii m i e x  on tlie saniplc tray with twcczcrs ensuring the smear reiliains flat 
in the sample tray. 

Clove ;ind lock the drawer to the sample tray. 

Set the control swilchcs o f  Ihc counter as follows: 

[ A ]  Set POWER to ON. 

[ B ]  Set MINUTE to 10 minutcs. 

[ C ]  Set MULTIPLIER to the X I  position. 

[D] Set COUNT MODE lo  the TIMED position. 

Press STARTRESET llic counling lamp will illuminate. 

Detcrniinc the average background count rate by dividing the total counts by 10. 

IF  the background count ratc is between SO and 125 cpiii for model 2929 
O R  bctwecn 20 and 70 cpm for modcl 2000, 
THEN record the value in the Background Count Rate colunin on Appendix 1. 

Record thc linic of Ihc background detemiination in the space provided on the 
Instrument Perforninncc Check Log. 

IF  the background counl ratc is outside the rangc of SO to 125 cpm for model 2929 
OK 
THEN repeat Steps I(>] through I131 

30 to 70 cpm lor niodcl 2000, 
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7.3 Ludlu m Models 2000 and 2929 - Beta Backp-e r R, 0 
HSS 

[ 141 IF the background couiil riiic I \  oulsidc Ilie range of SO to 125 cpm for model 2929 
OR 20 to 70 cpm for iiiotlcl 7 0 N  aflcr repeating Steps [6] through [ 121, 
THEN: 

[A ]  

[ B ]  notify the SSO 

do NOT use the inslruiiicnt 

7.4 J,udlum Mode Is 2000 and 29’79 - Perf0 rmance Chec k 

HSS 

[ I ]  Ensure a beta background couiit rille has been dcleniiined in accordance with 
Section 7.3. 

[ 2 ]  Obtain a NlST ccrtifictl SrY-90 kt;i sourcc or another cource approved by 
Rndiological Hc;ilth and Eiigiiiccring lor rhe Instruiiicnl Perloniiance Check. 

Verify Ilie source h;i\ ;I currciil calibration label. [ 3 ]  

Certified activity (DPM) 

IF a Ludluiii Model 2000 inslrunient is being used, 
THEN perfomi a ballcry check. 

Ensure that instrument powcr has becn turned on for a mininiuin of 10 min. before 
use. 

[SI 

[ 61 

[ 7 ]  Open the samplc drawcr ilnd carcfully place the bcta source in the middle of the 
samplc holder wilh thc activity sidc up. 

Close and lock the saniplc drawer. [ 81 

[ 91 Set the control swilchcs ns follows: 

[ A ]  Set POWER to ON. 

[B]  

[Cl 

Set MINUTE to 10 niinutes. 

Set MULTIPLIER to thc x l  posilion. 

[ D1 Set COUNT MODE io Ihc TIMED position 
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7 . 4  Ludlum Models 2 0  and 2929 - Beta Performance Check (continued) 

HSS 

[ 101 Press STARTBESET. 

The counting lanip will illuiiiinalc. 

[ 1 1 ] WHEN the counting lariip i i o  longcr illuininates, 
THEN record the cpni i n  rlic Source Count Rate column in the Instrument 
Pcrfonnance Check Log. 

[ 121 Detcmiine the percent ((A) cmir  01' the observed counts compared to the source 
standard value per the I'ollowing I'orniula: 

%) Error = Icniii / c l ~ l ' i c i c ~ i ~ \ ~ )  - Ccrlilicd Activitv (dpni) x 100 

Ccrlilicd Activity (dpni) 

Efficiency is obtained lroiii ~ h c  instrument calibration certification sheet. 

[ 131 Rccord the percent crror o i i  thc Instrument Perlbniiance Check Log. 

[ 141 Review the Instrumcnl Pcrliiniiancc Check Log each shift. 

[ 151 Verily that thc perccnl cmor is williin the f 20% range. 

[ 161 IF  Ihc pcrcenl crror 1;111\ outsitlc Ihc k 20% rangc. 
THEN: 

[ A ]  notify thc SSO 

[ B ]  

[ 171 Rcniovc the source lroiii the sample holder. 

[ 181 IF no other source chccks are bcing pcrfoniied at this time, 
THEN return the source IO thc designated storage location. 

do NOT usc the instruiiicnt 

. .  . 
7.5 11 of 1,- MU& 1000.2000.22929 - AI- Counting 

In st ru men ts 

HSS 

[ 1 ] Vcrily that all prerequisite actions have bccn completed. 

[ 2 ]  IF a Ludlum Model 2000 instrunlent is being used, 
THEN pcrfomi a baltcry chcck. 

Ensure that instrunicnt power has becn tunicd on for a minimum of 10 min. before [ 3 ]  
use. 

[ 4 1 Ensure thai tlic alpl ia  counicr has bccn source chccked lor the day that i t  is being 
u scd . 
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7.5 Operation of Ludlum Models 1 0 ,  2000, and 2929 - Alpha-Scintillation Counting 
Instruments (continued) 

HSS 

NOTE Orie mirr. courits will he ohtoiired for. routiric snicnr. coiriits unless n longer 
coirrit tinie is disecwd hy tlie SSO or Rndiologicnl Eirgirieeritig. 

[ 51 Set the control switches of the counter as follows: 

[A] Set POWER to ON 

[B]  

[C] 

ID) 

Pull lhc sample drawcr opcn unlil fully exlciided and place the smear lo be evaluated 
in thc centcr of the si1111plc holdcr. activity side up. 

Ensure that tlic saiiiplc is as ilal as possible to prevent contamination of the detector 
window. 

Set MINUTE to 1 niinutc. 

Sel MULTIPLIER lo the X I  position. 

Set COUNT MODE 1 0  Ihc TIMED position. 

[ 61 

[ 7 ]  

[ 8 ]  

[ 91 Press STARTRESET. 

Carefully close and lock thc saiiiplc drawer. 

Thc inslruiiient will count 1'01 iiie pres1 time. At Ihc end of the count trine, the 
instruiiienl readoul will display gross counts. 

[ 101 Record the cpm and all required infomiation on the Alpha and Beta-Gamma 
Conlaniinalion Survey Fomi in accordance with 3-P 1 1 -ER-OPS-EMRG-3.1, 
Pcrlbmiance of Surf'acc Contaniination Surveys. 

[ 1 1 ] Open the sample drawer and dispose of the siiiear into an appropriate waste 
receptaclc. 
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7.6 eration of L u d h r ~  Models 2000 and 2939 - Beta SDear Coun- 

HSS 

[ I ]  IF a Ludlum Model 2000 instrument is being used, 
THEN perforni a battcry check. 

[2] 

[3] 

NOTE 

Ensure that the instrument has been turned on for a ininiinum of 10 min. before use. 

Ensure that the dual countcr has been source checked for the day that it is being used. 

Oiie niiii. couiits will he ohtnined for. routine smear. counts unless a longer 
~oi i t i t  time is directed h y  the SSO or Radiological Etigirteerittg. 

[ 4 ]  Set the control switches of the countcr as follows: 

[ A ]  Set POWER to ON. 

[B]  

[ C ]  

( DI 

Set MINUTE to I iiiinutc. 

Set MULTIPLIER lo thc x I position. 

Set COUNT MODE to the TIMED position. 

[SI Pull Ihe  ample drawer opcn until fully extended and place thz siiiear to be eva!uated 
in the center of the samplc holder, activity side up. 

[ 6 ]  Ensure the saniplc is ;is llat ;IS possible to prevent contaniination of the detector 
window. 

[ 7 ]  

[ 8 ] Press STARTBESET. 

Carefully close and lock Ihc sample drawer. 

The instrument will counl for the preset time. At the end of the count time, the 
instrument readout will display gross counts. 

Dcterniine the dpni valuc for thc smear using the following fomiulas: [ 9 ]  

( A ]  

[ B] dpni = CDIII (net) 

cpm (net) = cpiii gross - cpni background 

instrunicnt efficiency 

[ 10) Record I tic dpiii siiic;ir vat tic and all inlomiat ion on t tic Alpha and Beta-Gamma 
Contaniination Survcy Form i n  accordance with 3-P I 1 -ER-OPS-EMRG-3.1. 

[ 1 1 ] Opcn the sample drawcr and dispose of the smear into an appropriate waste 
rccept acle. 

( 12) Repeat Steps 141 through I 11) lor all snierirs to be counlcd. 
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0 7.7 E Of C o m s t r u m e n t s  

HSS 

[ 11 Ensurc that any calibration facility niects the requirements of American National 
Standards Institute (ANSI) N323- 1978, Standard for radiation protection 
ins t rumcnt a t ion test and cd i brat ion proccd u rc . 

Relcr servicing of counting instruments to any of thc following facilities: [ 21 

A cerlificd calibrnlion facility 

Thc equipment vendor 

The equipment owner 

8. 

9. 

R E C  0 R DS 
Management of all records I\  consislent with 1-77000-RM-00 1, Records Management 
Guidance lor Records Source\ 

HSS 

[ 1 ] Ensurc that the original and onc copy of the following quality-related records, as 
appropriate. are transniittcd lo the Environmental Restoration Program Division 
Project File Center in accord;incc with 2-G 18-ER-ADM- 17.01, Records Capture and 
Transmittal: 

Instruiiienr Pcrforniancc Check Log 

Alpha and Rcta-Gan~i  Contamination Survcy Fomi 

Subriiission of' record copics to thc Environnicnlal Restoration Program Division Project 
File Cent e r sat i sli cs A din ini si ral i vc Rccortls rcqu i rcni en1 s in accordance with 3-2 IOOO- 
ADM- 17.02, Adniinislralivc Rccords Screcning and Processing. 

There are no nonquality records generated by this procedure. 

REFERENCES 

American National Stantlards lnstitutc (ANSI) N323-1978, Radiation Protection 
Instrunicnta~ ion T c s ~  and Calibriition 

DOEEH -025 6T, Rad i ;it ion Con1 rol Manu a1 

DOE Ordcr 5400.5, Radial ion Protcclion of the Public and the Environment 

DOE Ortlcr 5480. I 1 ,  Radialion Prolcction f o r  Occupational Workers 

1 -77000-RM-00 I ,  Rccords Managcmcnt Guidance for Records Sources 

3-PI 1 -ER-OPS-EMRG-3.1, Pcrl~oiinance of Surlacc Contamination Surveys 

2-GI 8-ER-ADM- 17.01, Records Caplurc antl Transniiltal 

3-2 1 OOO-ADM- 17.02, Atlniinistrativc Records Screening antl Processing 
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